for ten minutes I hurried to the nest area where several birds
were whistling the ehallenge song.

There were two males and a female together in a York gum
near where the past bowing display had been performed. All three
birds were whistling. First, a short bubbling eall was repeated
several times—begun by a male and finished by the female. It
was so neatly done that if I hadn’t found the observation con-
firmed eaeh time, if T hadn’t seen her attitude and swelling throat,
I would have believed the male alone sang it. Then the threc birds
began a competitive whistling with beaks but a few inehes distant
from eaeh other. This time the [emale’s song was definitely inde-
pendent, a vigorous and virile challenge like the males’. There was
no elaborate bowing as formerly though the bodies were tense
and feathers extended.

Having noted the young male’s plumage just prior to this
as being still slightly dilferent from a female's T had no doubt
of this Whistler's sex. When she became aware of me she more
definitely identified herself as the shy original female, by hastily
flying towards the nest, dodging behind a tree and hiding herself.
The original male econtinued the ehallenging song with the in-
truder who later left the tree and joined his mate who was nearby
feeding and preening. These two then withdrew along a line of
trees to the west.

PHENOLOGY—A NEW FIELD FOR AUSTRALIAN

NATURALISTS
By J. GENTILLI, Nedlands.

Anyone familiar with that triumphant awakening of nature
that is the nordie spring ean easily understand why springtime
means so mueh to the British, the Germans, and above all the
Seandinavians. The longer has Nature's winter sleep lasted, the
fuller and more overwhelming will the awakening be in spring.
It is perhaps unusual to refer to niusie in seientifie writing, but
it should be mentioned here that the expression of springtime
feelings and longings is perhaps most effeetively embodied in
Sinding’s popular “Rustle of Spring”—a eomposition inspired by
springtime in Norway,

Tt was only to be expeeted that the first appearance of snow-
drops or yellow eroeus in the mielting snow, the arrival ol the
swallows with the first sunny warmth, the first song of the euekoo,
should win the friendly interest of so many people. This interest
did not wane with the development of scientific knowledge, and
on the eontrary took a new form, with aceurate observing and
recording—thus Phenology eame into being.

Phenological observations have been made for many years in
several European countries, but espeeially in Germany and Britain.
While reeent phenologieal material from Germany has not been
reeeived as yet, the 1946-47 British phenological report—57th of a
series—was issued in 1948.
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It is a booklet of 32 pages, full of tables and diagrams. A brief
survey of its contents will best describe the ficld of Phenology.
The opening scetion deals with the year’s weather and climflte,
and the effects on wild life, such as the mortality among birds
and the scarcity of moths and butterflies because of the intense
winter cold. Accurate tables give the date of first 1947 ﬂovxferin‘g
for 14 plant species in over 200 localities. Similar information 1s
given for 15 additional plant speeics. The dates of total loss of
leaves in 1946 and first leafing in 1947 are given for five spccies
of trees. The first record of frog spawn is entered for about G0
localities. The dates of arrival of the swallow, the first songs of
the cuckoo, nightingale, nightjar, and song thrush are recorded
for 1947 in two localities as part of a series of observations that
goes back to 1736. The last autumn rceord and the first spring
record arc given for seven bird species together with the date of
the first spring song for four species, for over 200 localities. The
diagrams repcat the same basic information in graphic form.

The publication closes with tables of temperature, rainfall
and sunshine for every week of the year and for every regional
area, as collected and computed by the Meteorological Office.

A comparatively late start may have some advantages in
that the organization of the network is free from too much
tradition, and use can be made of experience in other countrics.
An exccllent example is offered by Spain, where the Servicio
Meteorologico Nacional began phenological records in 1943, Year
after year twin publications have been issued, a meteoro-pheno-
logical calendar distributed to each observer at the beginning
of the ycar, and a booklet of metcoro-phenological records com-
piled after the year’s work is ended.

The meteoro-phenological calendar for 1949 is a booklet of
164 pages, which begins with a form to be filled in by the observer,
with his name, address, posial address, height, aspeet ete. of the
focality where observations are made. There follow civil and

astronomical calendars, with information on twilight, sunrise
and sunset.

Each observer reccives forms and postcards specially printed
to suit his requirements as phenological observer, and the use
to be made of this material is clearly explained on the forms
themselves and in the calendar, which could be taken as a model
when it requires observers to: 1, Read all directions accurately
before making any notes on forms, cards or calendar. 2. Mark the
exact date when any particular fact took place, avoiding vaguc
dates, “middle of the mionth,” “first week,” ete. 3. Return the
annual forms and the cards, keeping the calendar. 4. Keep corre-
spondence to a minimuwm, 5. Train somebody else as a substitute
observer, 6. Pass all the material to the substitute observer when-
ever unable to carry on the work for any reason or length of time,
7. Should it be definitely impossible for an obscrver to continue
his work, he should personally arrange flor continuation of the
work by somncone else, so that therc be no interruption in the
records. 8. The development of plants must be followed daily and
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entries should be made in the ecalendar for the dates of appearanee
of first leaves, first flowers, ripening of the fruit, fall of leaves,
cte. These entries should then be eopied on to the cards and the
forms. The eards should be sent every month normally, and at
any time in ease of urgent matters. Observers should reeord the
month and day of cach development exaetly for eaeh plant listed.
They should always rely on personal observations only. Should
it be impossible to follow several speeies of plants at the zame
time, some should be seleeted, preferably always the same.

The plants to be observed should be wild plants, exeept in
the case of speeified erops. They should grow normally in their
normal habitats. Observations should rely on many individuals
of the same speecies, beeause Phenology aims at reeording the
general eonditions of development, disregarding aceidental events.
It is not a ease of reeording the appearance of the first fdower
on one individual plant alone; several plants of the same speeies
should begin to flower before the faet were reeorded. When plants
are not eommon the faet should be mentioned. Healthy and well-
established plants should be watehed in preferenee to young or
freshly-planted ones. In the ease of cultivated plants, the same
varieties should always be studied, and mention of them should
be elearly made in the reecords. Observations should be limited
to a radius of about 6 miles from the observer’s home. First
flowers should be notieed on several individual plants and their
stamens or Dpistils should be visible before they are reeorded.
General flowering means that at least half the (lowers have opened
on each plant. As to fruits, they should be ripe on several indivi-
dual plants, and some of them should be easily detached (if juiey)
or should burst spontanecously (if dry).

As to erops, observers should note the dates of seeding or
planting, formation of the ear, harvesting, and also of the appear-
anee of diseases, weeds, of losses through hail, [rost, flood, drought,
ete.

There follows a list of 32 species of wild plants, 13 of crops,
11 of fruit treecs, four migrant birds to be observed arriving or
departing, two birds to be heard, two inseets to be first scen.
Coloured plates of the plants listed are sent free to eaeh observer.
The ealendar ineludes original maps with the flowering date of
the almond tree, the date of loss of leaves on the vine, the dates
of arrival of the swallow and the stork, all for the year 1948.
The various meteorological and elimatologieal aspeets of the work
are deseribed in the remainder of the ealendar, with details as
to the normal weather for eaeh month, the weather for the previ-
ous year, information for meteorologieal observers, ete.

With suitable ehanges, many of the features of the meteoro-
phenological calendar could be adopted by the Australian Metero-
logieal Serviee, when it will be able to begin phenologieal work.
The free distribution of a useful calendar and of speeially prepared
forms and eards seems an almost neeessary feature of a sueceess-
ful scheme. The last booklet of phenological reecords published
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in Spain lists over 300 voluntary obscrvers, giving full name and
address of each one—and this number is the best proof of the
suceess with which Phenology has met in that country.

Australian naturalists do witness the awakening of Nature,
not after its winter sleep, but after long seasonal droughts. The
awakening is none the less spectacular, and the arrival of birds
from nowhere and tlhie suddcen spread of a carpet of flowers are
unique featurcs of the Australian natural sctting. However, there
are no exact records of what takes place.

A few examples may suflice. The Willy Wagtail has two
distinet ealls—a ehirping sound which is often associated with
driving invaders from its territory, and a proper song. The song
is usually heard in winter, and is by many people thought to
announee rain. Some ornithologists, however, think it is only con-
nected with brecding aectivities. The following song observations
were made by the writer in Deeember 1948, in the Nedlands-
Dalkeith area, and are here correlated with humidity data kindly
supplied by the Chimate Scction of the Perth Weather Bureau:—

Relative hum- Relative hum-

Date Song idity 9 a.m. Date Song idity 9 a.m.
Dec. 2 —_ 15 Dee. 13  isolated 44
3 isolated 50 14 isolated 49
4 widespread 58 15 isolated 48
5 isolated 57 16 widespread 54
6 — 44 17 isolated 59
7 — 29 18 isolated 13
8 — 48 19 isolated 11
9 — 44 20 - T4
10 —_ 44 21 isolated 62
11 isolated 62 22 - 62
12 general 69 23 widespread 61

The observations show that rainfall is not a faetor in deter-
mining the song, beeause no rain was recorded at the time. They
show that the singing may be econfined to single birds or to several
birds ealling and answering, or may be extended to practically
the whole bird population, as on Deeember 12. There was no
recorded song for a 5-day period from December 6 to Deecemiber 10,
when the relative humidity fell below 50 per cent. and reached an
exeeptional low ol 29 per cent. on the 7. The most humid days
corresponded to widespread singing, with some notable exeeptions
on Deecember 20 and 22. Was it the observer's fault? It is quite
possible that, owing to various reasons, the observing may have
been less accurate towards tlic end of the period in qlestion.
Also, there may have been no birds in the vieinity at the tinie.
According to Sedgwiek, there might be some breeding activity in
December assoeiated with the fourth cluteh of eggs, but this is
considered exceptional, Even so, why should the birds sing at
sclected times only? Thus the problem is not solved as yet—
what makes the wagtail sing? Obviously a team of observers who
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kept written records could solve the problem, tentatively at least,
in about a year.

Another “rain-bird” is the Pallid Cuckoo. It migrates south
about May, and thus is often heard with the first rains. The
writer’'s obscrvations failed to disclose any correlation between
Pallid Cuckoo song and rainfall, but a much more vital question
took shape during these observations—when, or why, does the
Pallid Cuckoo move south? And how far north docs it go when
it leaves in summer? There is a clear relationship between the
first rains and the arrival of the bird, but what amount of rain
should fall before the bird arrives? How does the Pallid Cuckoo
living in Northern Australia know when suflicient rain has [lallen
in the South-west? QOr arc its movements controlled by the declin-
ing length of day, so that when days begin to shorten noticeably
the bird feels an urge to move towards the “darker South”? Or is it
simply that Northern Australia is totally parched by April or
May, so that the cuckoo has to leave if it wants to breed at all?

Here again, only a large team of observers may hope to find
an answer. Not only, but these obscervers must afford a good geo-
graphical “coverage” of the arca inhabited by the Pallid Cuckoo,
hoth north and south. Without some co-ordination of rccords in
both Northern and Southern Australia arrivals and departures
may remain as isolated records without much significance.

It is obvious that therc is little hope of accurate rccording in
this ficld without accurate geographieal planning, The urgent
neced [or accurate recording ol localities, so aptly stresscd by
MeGill in” The Emu, is even more neceessary here.

With these problems in mind, the writer raised the whole
question ol phenological ohservations in Australia before the 1948
Congress in Perth of the Royal Australasian Ovnithologists’ Union,
and the suggestion was readily adopted. The Union felt that a
thorough study should be made ol very few widespread species at
first, and the Pallid Cuckoo, the Black-faced Cuckoo-shrike and
the Rainbow-bird were selected. The rcasons for the choice werce
the widespread distribution and easy identification of these birds
and the gaps in our knowledge of their distribution and move-
ments. The writer’'s view is that observers should limit their study
to the birds concerned—and any other animals they may come
aeross or wish to study-——without worrying about weather and
c¢limate il there is a meteorologieal station anywhere in the distriet.
Rainfall and temperature data, and often cloudiness and humidity
data as well, may be obtained [rom the person in charge of the
station in a few minutes, and are more likely to be accurate. To
read a rain-gauge daily is an unpleasant task during the wet sea-
son, and to cxpose a thermometer correeily is one of the most
difficult aehicvements in metcorology. Humidity data are usually
out of the question for the layman without the necessary instru-
ments; [urthermore guesswork may be extremely misleading. For
all thesc reasons the writer fecls that observations should be
confined to the nature study aspeets, leaving meteorology and
climatology to the respective experts. This is the course adopted
by the Phenological Executive Committee in Britain, where pheno-
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logieal work is ecarrvied out under the auspieces of the Royal
Meteorological Soeiety.

The central eollection of data on the three birds secleeted has
been entrusted to the Editor of Wild Life (Mr., Crosbie Morrison),
because of the widespread distribution of that journal and of his
extensive network of radio talks. Some details on the birds, with
photographs, are published in the May 1949 issue. Any intending
observers should earefully read these details and look for the
three species of birds throughout the year. Progress results
should be sent to the Editor of Wild Life, 44-74 Flinders Street,
Melbourne, as soon as they are available. They might be very
brief, sueh as *‘Pallid Cuekoo, first hcard calling at . . . (locality)
on . ., (date, and hour of the day if available).”

Notes on other speeies and querics eoncerning more partieular
Western Australian problems may be addressed to the Hon.
Sceretary of the Western Australian Naturalists' Chlub, which is
eo-operating with the local Meteorological Burcau in its proposed
programme of phenologieal obscrvations.

The most urgent problem is the investigation of dates of
arrival and departure of migrant speeies, the beginning of nesting
aelivities, the first dates of appearance of inscets, the first dates
of flowering of plants. It should be borne in mind that most
phenological researeh has been carried out in FEurope and North
America, eontinents where cold and to a ecrtain extent darkness
are the limiting faetors, Moisture is the controlling factor in
Australia, and this differecnce makes Australian researeh more
original and stimulating—and more diflicult.

Only teamwork ean do it—and it must be the work of a very
large team, in whieh eountiry teachers and ehildren can play a
very important role. The recording of the exact dates of all these
events may become part of the sehool’s activities, and may hecome
a feature whieh eontinues from year to year. Every ecountry
resident ean add a little to this great weave which may in the
long run reveal some of the grecat mysteries of Nature.

It is an ambitious plan, but it eannot fail because it rests upon
everyone's patient and pleasing observations. And the pleasure
felt far outweighs the patience required.
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